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�������5HIHUHQFHV�&LWHG

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV����������$670�6WDQGDUGV�RQ�(QYLURQPHQWDO�6LWH
$VVHVVPHQWV�IRU�&RPPHUFLDO�5HDO�(VWDWH��7KLUG�(GLWLRQ��(��������DQG�(��������
:HVW�&RQVKRKRFNHQ��3$�����S�

$WZHOO�,VODQG�:DWHU�'LVWULFW��������$WZHOO�,VODQG�:DWHU�'LVWULFW�:DWHU�'LVWULFW�:DWHU
&RQVHUYDWLRQ�3ODQ�

%DVJDOO��0DUN�DQG�7UXH��'HOEHUW�/���������$UFKDHRORJLFDO�LQYHVWLJDWLRQ�LQ�&URZGHU�&DQ\RQ��
�����������([FDYDWLRQV�DW�VLWH�6%5����%��6%5����&��6%5����'�DQG�6%5������6DQ
%HUQDUGLQR�&RXQW\��&DOLIRUQLD���5HSRUW�RQ�ILOH�DW�WKH�6DQ�%HUQDUGLQR�$UFKDHRORJLFDO
,QIRUPDWLRQ�&HQWHU��6DQ�%HUQDUGLQR�&RXQW\�0XVHXP�

%HOLW]��.HQQHWK�DQG�+HLPHV��)��-��������&KDUDFWHU�DQG�(YROXWLRQ�RI�WKH�*URXQG�:DWHU�)ORZ
6\VWHP�LQ�WKH�&HQWUDO�3DUW�RI�WKH�:HVWHUQ�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD��8�6�
*HRORJLFDO�6XUYH\�:DWHU�6XSSO\�3DSHU�������8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��
���S�

%HOLW]��.HQQHWK�DQG�3KLOOLSV��6�3��������6LPXODWLRQ�RI�:DWHU�7DEOH�5HVSRQVH�WR�0DQDJHPHQW
$OWHUQDWLYHV��&HQWUDO�3DUW�RI�WKH�:HVWHUQ�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD��8�6�
*HRORJLFDO�6XUYH\�:DWHU�5HVRXUFHV�,QYHVWLJDWLRQ�5HSRUW����������'HQYHU��&2�����S�

%6.�DQG�$VVRFLDWHV��*HRWHFKQLFDO�&RQVXOWDQWV��,QF���������3KDVH�,�(QYLURQPHQWDO�6LWH
$VVHVVPHQW�5HSRUW�RI�6HOHFWHG�$JULFXOWXUDO�3URSHUWLHV�)UHVQR�&RXQW\��7UDQTXLOOLW\
$UHD�DQG�.LQJV�DQG�7XODUH�&RXQWLHV��$OSDXJK�$UHD���&DOLIRUQLD��%6.�-RE�����������
VXEPLWWHG�WR�8QLWHG�6WDWHV�%XUHDX�RI�5HFODPDWLRQ�

%XOO��:�%������D��*HRPRUSKRORJ\�RI�6HJPHQWHG�$OOXYLDO�)DQV�LQ�:HVWHUQ�)UHVQR�&RXQW\��
&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�3URIHVVLRQDO�3DSHU�����(��8�6��*HRORJLFDO�6XUYH\�
'HQYHU��&2��SS��������

%XOO��:�%�������E��$OOXYLDO�)DQV�DQG�1HDU�6XUIDFH�6XEVLGHQFH�LQ�:HVWHUQ�)UHVQR�&RXQW\��
&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�3URIHVVLRQDO�3DSHU�����$��8�6��*HRORJLFDO�6XUYH\�
'HQYHU��&2�����S�

%XUDX��5��*���$��0F'RQDOG��$��-RFREVRQ��'��0D\��6��*UDWWDQ��&��6KHQQDQ��%��6ZDQWRQ��'��
6FKHUH��0��$EUDPV��(��(SVWHLQ�DQG�9��5HQGLJ��������6HOHQLXP�LQ�7LVVXHV�RI�FURSV
6DPSOHG�IURP�WKH�:HVW�6LGH�RI�WKH�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD��3S��������LQ
6HOHQLXP�&RQWHQWV�LQ�$QLPDO�DQG�+XPDQ�)RRG�&URSV�*URZQ�LQ�&DOLIRUQLD��.��.��7DQML�
/��9DORSSL��DQG�5��&��:RRGULQJ��HGV���&RRSHUDWLYH�([WHQVLRQ�8QLYHUVLW\�RI�&DOLIRUQLD
'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFHV���3XEOLFDWLRQ������2DNODQG��&DOLIRUQLD�
����SS�

&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��������8QSXEOLVKHG�'HSWK�WR�*URXQGZDWHU�GDWD�

&HUYLQND��9����������$JURIRUHVWU\�)DUPLQJ�6\VWHP�IRU�WKH�0DQDJHPHQW�RI�6HOHQLXP�DQG�6DOW
RQ�,UULJDWHG�)DUPODQG��3S����������LQ�6HOHQLXP�LQ�WKH�(QYLURQPHQW��:��7�
)UDQNHQEHUJHU�-U��DQG�6DOO\�%HQVRQ��HGV���0DUFHO�'HNNHU��,QF���1HZ�<RUN������S�

&+�0�+LOO���������6DQ�-RDTXLQ�9DOOH\�+\GURORJLF�DQG�6DOW�/RDG�%XGJHWV���$�UHSRUW�SUHSDUHG
IRU�WKH�6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP��6DFUDPHQWR��&$
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BBBBBBBB��������(FRORJLFDO�5LVN�$VVHVVPHQW�IRU�.HVWHUVRQ�5HVHUYRLU��3UHSDUHG�IRU�8�6�
%XUHDX�RI�5HFODPDWLRQ�0LG�3DFLILF�5HJLRQ�

BBBBBBBBB���������.HVWHUVRQ�5HVHUYRLU������%LRORJLFDO�0RQLWRULQJ�5HSRUW�DQG�����
%LRORJLFDO�0RQLWRULQJ�3ODQ���3UHSDUHG�IRU�8�6�� %XUHDX�RI�5HFODPDWLRQ�0LG�3DFLILF
5HJLRQ������S�

BBBBBBBBB���������.HVWHUVRQ�3URJUDP�.HVWHUVRQ�5HVHUYRLU������%LRORJLFDO�0RQLWRULQJ�
3UHSDUHG�IRU��8�6��%XUHDX�RI�5HFODPDWLRQ�0LG�3DFLILF�5HJLRQ�

&RRN��5���������2UJDQL]DWLRQ�RI�WKH�)UXLW�DQG�9HJHWDEOH�0DUNHWLQJ�6\VWHP�DQG�,PSOLFDWLRQV
IRU�WKH�'LVWULEXWLRQ�RI�)UHVK�3URGXFH�ZLWK�+LJK�6HOHQLXP�/HYHOV��3S���������LQ
6HOHQLXP�&RQWHQWV�LQ�$QLPDO�DQG�+XPDQ�)RRG�&URSV�*URZQ�LQ�&DOLIRUQLD��.��.��7DQML�
/��9DORSSL��DQG�5��&��:RRGULQJ��HGV����&RRSHUDWLYH�([WHQVLRQ�8QLYHUVLW\�RI�&DOLIRUQLD
'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFHV���3XEOLFDWLRQ������2DNODQG��&$�����
SS��

'DYLV��*��+��DQG�3RODQG��-��)���������*URXQG�:DWHU�&RQGLWLRQV�LQ�WKH�0HQGRWD�+XURQ�$UHD�
)UHVQR�DQG�.LQJV�&RXQWLHV��&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�:DWHU�6XSSO\�3DSHU
�����*��8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��SS����������

'XQEDU��-��5���%��%��1RUPDQ��DQG�0��2OLYHU���������3UHOLPLQDU\�5HSRUW�RQ�WKH�6XUYH\�RI�
6HOHQLXP�:KROH�%ORRG�9DOXHV�RI�%HHI�+HUG�LQ�7ZHOYH�&HQWUDO�DQG�&RDVWDO�&DOLIRUQLD
&RXQWLHV��3S��������LQ�6HOHQLXP�&RQWHQWV�LQ�$QLPDO�DQG�+XPDQ�)RRG�&URSV�*URZQ�LQ
&DOLIRUQLD��.��.��7DQML��/��9DORSSL��DQG�5��&��:RRGULQJ��HGV����&RRSHUDWLYH�([WHQVLRQ
8QLYHUVLW\�RI�&DOLIRUQLD�'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFHV��� 3XEOLFDWLRQ
�����2DNODQG��&DOLIRUQLD������S�

(QGDQJHUHG�6SHFLHV�5HFRYHU\�3URJUDP���������/DQG�5HWLUHPHQW�'HPRQVWUDWLRQ�3URMHFW
%DVHOLQH�%LRORJLFDO�,QYHQWRU\�)DOO�DQG�:LQWHU����S�

)DQ��00��DQG5��-���-DFNVRQ��������+HDOWK�$VVHVVPHQW�RI�+XPDQ�'LHWDU\�6HOHQLXP�,QWDNH
IURP�$JULFXOWXUDO�&URSV��3S�������LQ�6HOHQLXP�&RQWHQWV�LQ�$QLPDO�DQG�+XPDQ�)RRG
&URSV�*URZQ�LQ�&DOLIRUQLD��.��.��7DQML��/��9DORSSL��DQG�5��&��:RRGULQJ��HGV��
&RRSHUDWLYH�([WHQVLRQ�8QLYHUVLW\�RI�&DOLIRUQLD�'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO
5HVRXUFHV���3XEOLFDWLRQ������2DNODQG��&DOLIRUQLD������S�

)DQ��$�0��DQG�%��%��1RUPDQ���������$�3UHOLPLQDU\�$QDO\VLV�DQG�(YDOXDWLRQ�RI�WKH�3RWHQWLDO
+XPDQ�+HDOWK�,PSDFW�RI�6HOHQLXP�LQ�$QLPDO�3URGXFWV�IURP�'RPHVWLF�$QLPDOV�5DLVHG
1HDU�WKH�.HVWHUVRQ�1DWLRQDO�:LOGOLIH�5HIXJH��3S�������LQ�6HOHQLXP��&RQWHQWV�LQ
$QLPDO�DQG�+XPDQ�)RRG�&URSV�*URZQ�LQ�&DOLIRUQLD��.��.��7DQML��/��9DORSSL��DQG�5��&�
:RRGULQJ��HGV����&RRSHUDWLYH�([WHQVLRQ�8QLYHUVLW\�RI�&DOLIRUQLD�'LYLVLRQ�RI�$JULFXOWXUH
DQG�1DWXUDO�5HVRXUFHV��3XEOLFDWLRQ������2DNODQG��&DOLIRUQLD������S�

+RUQH��$��-��������.LQHWLFV�RI�6HOHQLXP�8SWDNH�DQG�/RVV�DQG�6HDVRQDO�&\FOLQJ�RI��6HOHQLXP
E\�WKH�$TXDWLF�0LFURELDO�&RPPXQLW\�LQ�WKH�.HVWHUVRQ�:HWODQGV��3S����������LQ
6HOHQLXP�LQ�WKH�(QYLURQPHQW��:��7��)UDQNHQEHUJHU�-U��DQG�6DOO\�%HQVRQ��HGV��
0DUFHO�'HNNHU��,QF���1HZ�<RUN������S�

)LR��-����������0RGHO�3RVW�$XGLW�DQG�:DWHU�7DEOH�5HVSRQVH�WR�/DQG�5HWLUHPHQW�6WUDWHJLHV�LQ
WKH�6DQ�/XLV�8QLW��:HVWHUQ�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD���)LQDO�5HSRUW�XQGHU�86%5
&RQWUDFW���������3��*������������)UHVQR��&$�����S�
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)XMLL��5��DQG�:�&��6ZDLQ���������$UHDO�'LVWULEXWLRQ�RI�6HOHFWHG�7UDFH�(OHPHQWV��6DOLQLW\�DQG
0DMRU�,RQV�LQ�6KDOORZ�*URXQGZDWHU��7XODUH�%DVLQ��6RXWKHUQ�6DQ�-RDTXLQ�9DOOH\�
&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�:DWHU�5HVRXUFHV�,QYHVWLJDWLRQ�5HSRUW���������
'HQYHU��&2�����S�

*URQEHUJ��-��DQG�%HOLW]��.����������(VWLPDWLRQ�RI�D�:DWHU�%XGJHW�IRU�WKH�&HQWUDO�3DUW�RI�WKH
:HVWHUQ�6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�:DWHU�5HVRXUFHV
,QYHVWLJDWLRQ�5HSRUW�����������'HQYHU��&2�����S�

+DUYH\��+�7��DQG�$VVRFLDWHV��������:HWODQG�DQG�:LOGOLIH�+DELWDW�5HVWRUDWLRQ�3ODQ�LQ�WKH
+LVWRULF�7XODUH�/DNH�%HG�DW�:HVWODNH�)DUPV�����S�

+HLQ]��*��+���������6HOHQLXP�LQ�ELUGV���3S����������LQ�,QWHUSUHWLQJ�(QYLURQPHQWDO
&RQWDPLQDQWV�LQ�$QLPDO�7LVVXHV���:��1��%H\HU��*��+��+HLQ]��DQG�$��:��5HGPRQ�
HGV�����/HZLV�3XEOLVKHUV���%RFD�5DWRQ��)/�

+HQQ\��,Q�3UHVV

-RVLDK��6�-��DQG�-��.HPSHUPDQ��������(PHUJLQJ�$JURIRUHVWU\�2SSRUWXQLWLHV��-��)RUHVWU\
���������

.HOOHU��'��5��DQG�-��+��:HJOH\����������-�&RUS�(YDSRUDWLRQ�%DVLQ�&ORVXUH�3ODQ�DQG�)LQDQFLDO
$VVXUDQFH�3ODQ�IRU�WKH�5HJLRQDO�4XDOLW\�&RQWURO�%RDUG��&HQWUDO�9DOOH\�5HJLRQ�LQ
&RQIRUPDQFH�ZLWK�2UGHU�1R���������

.ODVLQJ��6�$��DQG�0��%��6FKHQNHU��������3XEOLF�+HDOWK�,PSOLFDWLRQV�RI�(OHYDWHG�'LHWDU\�
6HOHQLXP��3S��������LQ�6HOHQLXP�&RQWHQWV�LQ�$QLPDO�DQG�+XPDQ�)RRG�&URSV�*URZQ�LQ
&DOLIRUQLD��.��.��Tanji, L. Valoppi, and R. C. Woodring, eds.)�&RRSHUDWLYH�([WHQVLRQ
8QLYHUVLW\�RI�&DOLIRUQLD�'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFHV���3XEOLFDWLRQ
�����2DNODQG��&DOLIRUQLD������SS�

0LOOHU��5�(���*UHHQ�-��+���DQG�'DYLV��*��+���������*HRORJ\�RI�WKH�&RPSDFWLQJ�'HSRVLWV�LQ�WKH�
/RV�%DQRV�.HWWOHPDQ�&LW\�6XEVLGHQFH�$UHD��&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\
3URIHVVLRQDO�3DSHU�����(��8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2�����S�

1RUWK�6WDWH�5HVRXUFHV�6WHWVRQ�(QJLQHHUV��������'UDIW�UHSRUW��3DQRFKH�&UHHN�&RUULGRU
3URMHFW�)HDVLELOLW\�6WXG\������S�

2KOHQGRUI��+�0���������%LRDFFXPXODWLRQ�DQG�HIIHFWV�RI�VHOHQLXP�LQ�ZLOGOLIH���3S�����������LQ�
6HOHQLXP�LQ�$JULFXOWXUH�DQG�(QYLURQPHQW��/��:�-DFREV��HGLWRU����$PHULFDQ�6RFLHW\�RI
$JURQRP\�DQG�6RLO�6FLHQFH�6RFLHW\�RI�$PHULFD��0DGLVRQ��:,�

2KOHQGRUI��+�0���-��3��6NRUXSD��0��.��6DLNL��DQG�'�$��%DUQXP���������)RRG�FKDLQ�WUDQVIHU�RI�
WUDFH�HOHPHQWV�WR�ZLOGOLIH���3S�����������LQ�0DQDJHPHQW�RI�,UULJDWLRQ�DQG�'UDLQDJH
6\VWHPV��,QWHJUDWHG�3HUVSHFWLYHV��5��*��$OOHQ�DQG�&��0��8��1HDOH�HGV�����$PHULFDQ
6RFLHW\�RI�&LYLO�(QJLQHHUV��1HZ�<RUN��1<�

2KOHQGRUI��+�0��DQG�*��0��6DQWROR��������.HVWHUVRQ�5HVHUYRLU��3DVW��3UHVHQW��DQG�)XWXUH�
$Q�(FRORJLFDO�5LVN�$VVHVVPHQW��3S����������LQ�6HOHQLXP�LQ�WKH�(QYLURQPHQW��:��7�
)UDQNHQEHUJHU�-U��DQG�6DOO\�%HQVRQ��HGV���0DUFHO�'HNNHU��,QF���1HZ�<RUN������S�

3DJH��5�:����������*HRORJ\�RI�WKH�)UHVK�*URXQG�:DWHU�%DVLQ�LQ�WKH�&HQWUDO�9DOOH\�
&DOLIRUQLD��8�6��*HRORJLFDO�6XUYH\�3URIHVVLRQDO�3DSHU������&��8�6��*HRORJLFDO�6XUYH\�
'HQYHU��&2��ZLWK�WH[WXUH�PDSV�DQG�VHFWLRQV�����S�
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3UHVVHU��7�6���6ZDLQ��:�&���7LGEDOO��5�5���DQG�6HYHUVRQ��5��&���������*HRORJLF�6RXUFHV�
0RELOL]DWLRQ��DQG�7UDQVSRUW�RI�6HOHQLXP�IURP�WKH�&DOLIRUQLD�&RDVW�5DQJH�WR�WKH
:HVWHUQ�6DQ�-RDTXLQ�9DOOH\��$�5HFRQQDLVVDQFH�6WXG\��8�6��*HRORJLFDO�6XUYH\�:DWHU�
5HVRXUFHV�,QYHVWLJDWLRQ�5HSRUW����������'HQYHU��&2�����S�

3UHVWRQ��:�/���������9DQLVKLQJ�/DQGVFDSHV��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV������S��

3URNRSRYLFK��1�3���������7H[WXUDO�FRPSRVLWLRQ�RI�QHDU�VXUIDFH�DOOXYLXP�LQ�ZHVW�FHQWUDO�6DQ
-RDTXLQ�&$��%XOOHWLQ�RI�WKH�$VVRFLDWLRQ�RI�(QJLQHHULQJ�*HRORJLVWV��9RO������1R�����SS�
������

5LHIQHU��5���'��3U\RU�DQG�7��6W��-RKQ���������(IIHFWV�RI�0\FRUUKL]DH���5HVWRUDWLRQ�DW�6DQ
2QRIUH�6WDWH�%HDFK��&DOLIRUQLD���/DQG�DQG�:DWHU��0DJD]LQH�RI�1DWXUDO�5HVRXUFH
0DQDJHPHQW�DQG�5HVWRUDWLRQ��-XO\�$XJXVW������

6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP��6-9'3�������D���$�0DQDJHPHQW�3ODQ�IRU�$JULFXOWXUDO�
6XEVXUIDFH�'UDLQDJH�DQG�5HODWHG�3UREOHPV�RQ�WKH�:HVWVLGH�6DQ�-RDTXLQ�9DOOH\��)LQDO
5HSRUW�RI�WKH�6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU
DQG�&DOLIRUQLD�5HVRXUFHV�$JHQF\��6DFUDPHQWR��&$������S�

6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP��6-9'3�������E���6DQ�-RDTXLQ�9DOOH\�'UDLQDJH
3URJUDP�7HFKQLFDO�,QIRUPDWLRQ�5HFRUG��'RFXPHQWDWLRQ�RI�WKH�8VH�RI�'DWD��$QDO\VLV
DQG�(YDOXDWLRQ�3URFHVVHV�WKDW�5HVXOWHG�LQ�WKH�6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP
5HFRPPHQGHG�3ODQ��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�DQG�&DOLIRUQLD�5HVRXUFHV�$JHQF\

6NRUXSD��-�3���������6HOHQLXP�SRLVRQLQJ�RI�ILVK�DQG�ZLOGOLIH�LQ�QDWXUH��OHVVRQV�IURP�WZHOYH
UHDO�ZRUOG�H[DPSOHV���3S����������LQ�(QYLURQPHQWDO�&KHPLVWU\�RI�6HOHQLXP���:��7�
)UDQNHQEHUJHU��-U��DQG�5��$��(QJEHUJ�HGV�����0DUFHO�'HNNHU��,QF���1HZ�<RUN���1<�

6NRUXSD��-�3��DQG�+�0��2KOHQGRUI���������&RQWDPLQDQWV�LQ�GUDLQDJH�ZDWHU�DQG�DYLDQ�ULVN�
WKUHVKROGV��3S���������LQ�7KH�(FRQRPLFV�DQG�0DQDJHPHQW�RI�'UDLQDJH�LQ�$JULFXOWXUH
�$��(��'LQDU�DQG�'��=LOEHUPDQ��HGV����.OXZHU�$FDGHPLF�3XEOLVKHUV��%RVWRQ��0$�

6W��-RKQ��7���������0\FRUUKL]DO�,QRFXODWLRQ��$GYLFH�IRU�*URZHUV�DQG�5HVWRUDWLRQLVWV���+RUWXV�
:HVW����,VVXH��������
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